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METHOD AND APPARATUS FOR ALIGNING OPTICAL ELEMENTS 
BACKGROUND OF THE INVENTION 
!• Field of the Invention 

The invention relates to a method for manually aligning oph- 
thalmic spectacle lenses, in particular semifinished prod- 
ucts of progressive lenses, the spectacle lens being held on 
one side for the purpose of machining the free side of the 
spectacle lens by a holder via a connecting material situ- 
ated therebetween, and the holder being inserted into a cut- 
out of a retaining device. The invention also relates to an 
apparatus for manually aligning ophthalmic spectacle lenses. 

2. Description of the related art 

The method known from practice and applied in order to align 
a spectacle lens for subsequent blocking onto a holder for 
further machining is performed by stamping on a marking and 

subsequently aligning the spectacle lens with the aid of 
this stamped marking. The position of the marking on the 
spectacle lens is prescribed by two marks introduced into 
the spectacle lens. Simple semifinished products that are 
machined only on one side of the spectacle lens already have 
this marking applied. 

In the case of individual spectacle lenses, both sides of 
the semifinished product can be machined. For this reason, 
it is necessary after the machining of a first side for the 
semifinished product to be placed on a new holder for the 
purpose of machining the second side. In this process, on 
the second holder the spectacle lens must exhibit exactly 
the same positioning in the plane perpendicular to the opti- 
cal axis as on the first holder. This requires the spectacle 
lens to be released from its holder after the first machin- 
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ing process and cleaned so that the marking can be stamped 
onto the spectacle lens for the alignment of the second 
holder . 

This method has the disadvantage that a new placement of a 
marking and the later alignment with the aid of this marking 
are subject to certain tolerances. Likewise, cleaning before 
stamping the marking is a time - consuming and cost - inten- 
sive production process. 

DE 696 06 340 T2 discloses a method for producing an ocular 
lens, the lens material being aligned with the block by ro- 
tating the lens material and the block relative to one an- 
other. The workspindle of the first machining device is ro- 
tated, the block being movable in directions orthogonal to a 
rotation axis of the workspindle of the first machining de- 
vice. An ultraviolet curing adhesive agent is used in this 
case as adhesive agent, ultraviolet rays being radiated onto 
the- lens material and the block after the lens material has 
been aligned with the block. The lens material is clamped by 
means of a loader while it is being guided by a chuck of a 
workspindle of a device for machining inner surfaces. The 
ultraviolet curing adhesive agent is dripped onto a surface 
of the block that is to be bonded. Thereafter, the bonding 
surface of the block is arranged in an alignment operation 
such that the bonding surface overlaps with the machined 
surface of the lens material. The block and the lens mate- 
rial are thus aligned relative to one another, while being 
caused to rotate relative to one another by slow rotation of 
the workspindle. UV irradiation is required to bond the 
block to the lens material. A surface of the lens material 
can be machined thereafter. 

Utility model DE 297 23 542 Ul discloses an apparatus for 



ZS 5648PCT/US 



3 



machining optical lenses. Such an apparatus is related, in 
particular, to the grinding of lens blanks. The lens blank 
is inserted into a chucking tool of a workpiece spindle and 
clamped mechanically on its clamping shoulder by means of an 
automatically actuable chucking tool, the chucking tool be- 
ing a vacuum-assisted collet chuck. A coarse grinding tool 
on the workpiece spindle can be used to grind the lens body 
coarsely. After machining of a first side, the same appara- 
tus can likewise be used to machine the second side. 

Although the utility model DE 297 23 542 Ul relates to min- 
eral lenses, the abovenamed apparatus cannot be used for 
spectacle lenses. After the machining of one surface, the 
lens is rotated and clamped at the circular circumference in 
a workpiece spindle for the machining of the second surface. 
However, this is not possible for spectacle lenses since, 
particularly in the case of spectacle lenses for correcting 
hyperopie it is necessary for these to be produced with as 
thin a rim as possible, for which reason they cannot be ma- 
chined at the rim or in the vicinity of the rim. Then, there 
would be a very high risk of damaging the spectacle lens by 
the operation of clamping the thin rim. It is therefore im- 
possible to use the apparatus and/or the method advised 
above for spectacle lenses. It is likewise disadvantageous 
that spectacle lenses which are to exhibit a reduction in 
central thickness, as a result of which the rim must exhibit 
a free form profile, cannot be clamped in a collet chuck. 

SUMMARY OF THE INVENTION 

It is therefore the object of the present invention to 
eliminate the abovementioned disadvantages of the method for 
aligning a semifinished product, and to simplify and accel- 
erate the process cycle for producing an ophthalmic specta- 
cle lens, in particular a progressive lens. 
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This object is achieved according to the invention by virtue 
of the fact that after machining of a free side of the spec- 
tacle lens 

a) the first holder is inserted into a cutout of 
an adapter part that is provided with markings, 

b) the spectacle lens is subsequently aligned 
with the aid of the markings of the adapter part, 
and the spectacle lens is connected to a second 
holder, the second holder being positioned and fixed 
into a retaining device, and 

c) the first holder is finally removed with the 
adapter part from the spectacle lens together with 
the connecting material. 

Since the semifinished product of the spectacle lens, in 
particular of the progressive lens, already exhibits a de- 
fined position on a holder, according to the invention it is 
now precisely this positioning that is to be maintained un- 
til a second holder has been brought up in accurate position 
to the semifinished product of the spectacle lens. Use is 
made for this purpose in the method according to the inven- 
tion of an aligning device that has markings for alignment. 
Owing to the defined positioning of the first holder, on 
which the semifinished product of the spectacle lens is 
blocked, in the aligning device, it is possible to use mark- 
ings on the aligning device to align the semifinished prod- 
uct and block it onto a second holder. Thereafter, the first 
holder is removed together with the connecting material . 
This eliminates the intermediate process of "cleaning" for 
marking and ''stamping" it on. 
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The essential feature of the method and of the aligning de- 
vice consists according to the invention in that the defined 

position of the semifinished product of the spectacle lens 
on the first holder is maintained until the semifinished 
product is placed in a defined fashion on the second holder 
is placed in a defined fashion on the second holder. 

This mode of procedure is substantially more accurate and 
quicker than releasing the defined positioning and renewing 
the application of a marking in order thereafter to under- 
take a defined alignment again. It is thereby advantageously 
possible to align quickly and precisely even spectacle 
lenses that have a freeform profile at the rim. 

When the aligning device is designed as positioning device 
in a development of the invention, and the first holder is 
inserted into a cutout of the positioning device, the inter- 
mediate process of "aligning" is eliminated since the align- 
ing device with the semifinished product of the spectacle 
lens is guided via the positioning device into an exactly 
defined position, and fixed. The second holder can thus be 
applied directly. 

The advantage of this mode of procedure consists in that the 
semifinished product of the spectacle lens assumes with the 
aid of the first holder an exactly defined position in the 
positioning device, as a result of which there is no longer 
a need for the aligning process which has a certain inherent 
tolerance and employs markings on the aligning device and/or 
markings on the semifinished product. 

Further advantageous refinements of the invention emerge 
from the remaining subclaims and from the exemplary embodi- 
ments illustrated below with the aid of the drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

figure 1 shows an aligning device with an aligning refer- 
ence (illustrated here as transverse web) , 



figure 2 shows an aligning device according to figure 1 in 
section along the line II-II, 



figure 3 shows an aligning device according to figure 1 
with its markings (illustrated here as cross 
hairs) , 



figure 4 shows an aligning device with a semifinished prod- 
uct of the spectacle lens, the semifinished prod- 
uct being located on a first blocked holder, 



figure 5 shows an aligning device for exactly aligning and 
placing the semifinished product of the spectacle 
lens on a second holder, the first holder being 
retained, 



figure 6 shows an aligning device with adapter plate for 
aligning the semifinished product of the spectacle 
lens, for placing the second holder, 



figure 7 shows an alternative design of the adapter plate 
for aligning the semifinished product of the spec- 
tacle lens, 

figure 8 shows a positioning device with holding means for 
the semifinished product of the spectacle lens and 
an integrated aligning device, and 



figure 9 



shows a positioning device according to figure 8 
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with an aligning device for blocking the second 
holder onto the semifinished product of the spec- 
tacle lens. 

DETAILED DESCRIPTION 

Figures 1 to 3 show an adapter part 10 for an aligning de- 
vice 1 such as is indicated in figures 4 to 7 . In the lower 
region, the adapter part 10 has a cylindrical cavity 2. In- 
corporated in the cavity 2 is a transverse web 3 that con- 
stitutes a reference for a first holder 6 (see figure 6). 
Markings 4, illustrated here in the form of cross hairs, are 
located, as shown in figure 3, on the opposite side of the 
transverse web 3, as shown in figure 3, on the opposite side 
of the transverse web 3 . These markings 4 serve for aligning 
a semifinished product of an ophthalmic spectacle lens be- 
fore being placed on a second holder 9 (see figure 5), the 
spectacle lens advantageously being designed as an organic 
progressive lens. Of course, it is also possible to align 
mineral spectacle lenses (specifically progressive lenses) 
with the aid of the adapter part 10. 

Figure 4 shows a spectacle lens 5, specifically a prefabri- 
cated product for a spectacle lens, with its holder 6, the 
prefabricated product being laid with the first holder 6 on 
a blocking ring 8. The blocking ring 8 lies on a retaining 
device 17 of the aligning device 1. The prefabricated prod- 
uct is already connected to the first holder 6 by the intro- 
duction of connecting material 7. The first side can subse- 
quently be machined or mechanically ground. Before the in- 
troduction of the connecting material 7, when organic spec- 
tacle lenses are used, the side of the spectacle lens 5 
should be provided with a protective layer that connects to 
the connecting material 7 . The protective layer can be en- 
sured by bonding on a plastic film or by spraying on a coat- 
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ing. This provides protection against possible damage to the 
spectacle lens surface. At the same time, the protective 
layer increases the adhesion between the connecting material 

7 and spectacle lens 5, since during the later surface ma- 
chining corresponding forces act on the connecting point of 
such type between the spectacle lens 5 and connecting mate- 
rial 7. 

Figure 5 shows the semifinished product of the spectacle 
lens 5 with the first holder 6 after the machining of the 
first side. The semifinished product 5 is laid on the block- 
ing ring 8 with the side already machined. A second holder 9 
is already located in the retaining device 17 of the align- 
ing device 1. 

Figure 6 shows the semifinished product of the spectacle 
lens 5 with its first blocked holder 6 on the aligning de- 
vice 1. The first holder 6 is inserted in the cavity 2, the 
adapter part 10 illustrated in figures 1 to 3 , the trans- 
verse web 3 permitting precise positioning. The adapter part 
10 serves for manually aligning the semifinished product 5 
with the aid of markings 4, the semifinished product 5 with 
the adapter part 10 being aligned relative to the blocking 
ring 8. The semifinished product 5 lies with its first ma- 
chined side on the blocking ring 8. After exact alignment, 
the semifinished product 5 is connected to the second holder 
9 by the injection of connecting material into the cavity 8a 
of the blocking ring 8. Only now is the first holder 5 re- 
leased from the semifinished product 5 together with the 
connecting material, as a result of which the side of the 
semifinished product of the spectacle lens 5 exposed in this 
way can be machined after the removal of the protective 
layer. Here, as well, it is expedient to introduce a protec- 
tive layer between the spectacle lens 5 and holder 9 in or- 
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der to protect the first machined side of the semifinished 
product of the spectacle lens 5. 

Figure 7 shows a further possibility of configuring the 
adapter part 10 for aligning the semifinished product of the 
spectacle lens 5. The already existing adapter part 10 can 
be improved in this case to the effect that instead of the 
adapter part 10 a collet chuck 10' that is supported (not 
illustrated) in the housing is provided for positioning the 
holder 9. In order to release the collet chuck 10', it is 
possible to press onto the collet chuck 10' from above, for 
example by means of a pneumatic cylinder, in order to remove 
or insert the spectacle lens or the semifinished product 5. 

The essential advantage of the collet chuck 10' consists in 
the exact, backlash- free positioning of the holder 6 and 
thus of the semifinished product 5 in the adapter part 10. 
It is thereby possible further to reduce the inaccuracies 
when reblocking the semifinished product 5. Only the posi- 
tioning of the adapter plate 10 with the collet chuck 10' on 
the holder 6 remains as a possible influence on the accuracy 
when reblocking is carried out manually. 

Figure 8 shows a positioning device 11 for the aligning de- 
vice 1. As on the adapter part 10 in accordance with fig^ 
ures 1 to 3, markings 4 are superfluous here. The first 
holder 6 is integrated here in a clamping device 12 . The 
clamping device 12 contains the transverse web 3 for insert- 
ing and aligning the first holder 6, and a clamping mecha- 
nism for fixing the first holder 6 in the clamping device 
12. The clamping device 12 is mounted on a guide 13. The 
clamping device 12 can be mounted thereon in two positions. 
Firstly, in the positioning attitude, and secondly in the 
holding attitude. The guide 13 is fixedly connected to an xy 
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table 14. The latter is required for aligning the guide 13 
and the clamping device 12 in relation to the blocking ring 
8. The xy table 14 can be displaced in a plane in a fashion 
parallel to the blocking ring 8. Furthermore, the xy table 
is connected to the conventional aligning device 1 by an 
adapter plate 15. In order now to block an ophthalmic spec- 
tacle lens 5 onto the second holder 9, the clamping device 
12, in which the first holder 6 is already located, is moved 
along the guide in the z-direction and centered on the blo- 
cking ring 8. There, the ophthalmic spectacle lens 5 is 
blocked onto the second holder 9. The positioning device 11 
can be operated mechanically, electrically and pneumati- 
cally. In the case of mechanical operation, it can also have 
an end position lock 16 in the holding attitude. An end po- 
sition damper 18 is also possible for the positioning atti- 
tude in order to prevent damage to the semifinished product 
of the spectacle lens 5 during blocking onto the second 
holder 9. By contrast with manual alignment, the alignment 
can also be performed automatically matically with the aid 
with the aid of a handling device (not illustrated) , for ex- 
ample with the aid of a robot. 

Figure 9 shows the positioning device 11 according to fig- 
ure 8 in its positioning attitude for positioning the semi- 
finished product of the spectacle lens 5 on the second 
holder 9, a protective layer being applied to the spectacle 
lens 5. The connecting material is subsequently sprayed into 
the interspace 8a of the blocking ring 8. The semifinished 
product 5 can then be removed from the clamping device 12 
and thus from the positioning device 11, and the first 
holder 6 can be removed together with the connecting mate- 
rial 7 so that the second side of the semifinished product 5 
can be machined. 



